Remodeling of vimentin cytoskeleton correlates with enhanced motility of promyelocytic leukemia cells during differentiation induced by retinoic acid.
The intermediate filament (IFs) cytoskeleton is one of the major determinants for the mechanical properties of cytoplasm. Vimentin is the major IFs protein in peripheral blood neutrophils. We investigated its expression and function during neutrophil differentiation using the promyelocytic leukemia cell line NB4. The differentiation of NB4 cells along the neutrophil lineage and the monocytic pathway was induced by all-trans retinoic acid (ATRA) and phorbol esters (PMA), respectively. We demonstrated a down-regulation of vimentin after ATRA treatment of NB4 cells by immunoblotting and immunofluorescence. The architecture of the vimentin cytoskeleton in differentiated NB4 cells resembled that observed in mature neutrophils. In contrast, we showed a slight increase of vimentin content in phorbol ester (PMA)-treated NB4 cells. The structural features of the vimentin cytoskeleton obtained by image analysis showed significant differences in network density and directionality between ATRA-treated NB4 cells and controls. The functional consequence of the cytoskeletal remodeling for the mechanical properties of NB4 cells was assessed in migration assays. After ATRA treatment, we found a 4-fold increased migration of NB4 cells across transwell membranes with a 8 microm pore size without any cell size modification. No significant differences between PMA-treated NB4 cells and control cells could be observed using similar tests. These results indicate that both vimentin expression and network architecture are tightly controlled during neutrophil differentiation to regulate the mechanical properties of these cells.